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(54) DRIVING METHOD FOR ACTIVE MATRIX TYPE LIQUID CRYSTAL PANEL 

(57)Abstract: 

PURPOSE: To uniformize the average effective voltage 
of every scanning period applied on a liquid crystal layer 
and to lower the voltage resistance of the switching 
driver of a drain bus line. 

CONSTITUTION: Gate bus lines 1 and drain bus lines 2 
are orthogonally disposed on a rear substrate and TFTs 
4 are provided at the intersected points thereof and are 
connected to transparent picture element electrodes 3 
corresponding to discrete display cells. Transparent 
counter electrodes 5 divided to the same number are 
provided on a front substrate in parallel with the gate 
bus lines 1. The voltage data inverted with the voltages 
of a positive polarity and a negative polarity from each 
other are supplied to the drain bus lines 2. The voltages 
indicating the polarities of the voltages to be supplied to 
the drain bus lines 2 in synchronization with the 
selection period of the gate bus lines 1 corresponding to 
the respective counter electrodes 5 and the offset 
voltage corresponding to the threshold voltage VTH of 
the liquid crystal are supplied. 




* NOTICES * 

JP0 and INPIT are not responsible for any 
damages caused by the use of this translation. 



LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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CLAIMS 

( P ' ' 1 ! — ! — — ! 

[Claim(s)] 

[Claim l]Two or more gate bus lines. 

Two or more drain bus lines which intersect this gate bus line. 
A switching element provided in the intersection. 

A back substrate which has the picture element electrode connected to this switching element. 
A liquid crystal layer arranged between a front substrate which has a counterelectrode, and said 
both boards. 

It is a drive method of an active matrix type liquid crystal panel provided with the above, (a) 
dividing said counterelectrode into said gate bus line and the same number, and, Make it counter 
with said all picture ^element electrodes connected to a divided this counterelectrode and sajd 
corresponding gate bus line, and it arranges, (b) Perform weighting for said every gate bus line, 
and synchronize with ah electrode for matched pairs at said each geite bus line at a selection 
cycle of each of said gate bus line. And voltage of said picture element electrode changed by 
polarity reversals of voltage data supplied to said drain bus line is supplied as weighting voltage 
data. 

[Claim 2]A drive method of an active matrix type liquid crystal panel given in the 1st paragraph 
of a claim by which it is adding-to voltage data supplied to electrode for each sets-offset 
voltage equivalent to threshold voltage V TH of liquid crystal characterized. 

[Claim 3]Two or more gate bus lines. 

Two or more drain bus lines which intersect this gate bus line. 
A switching element provided in the intersection. 

A back substrate which has the picture element electrode connected to this switching element. 
A liquid crystal layer arranged between a front substrate which has a counterelectrode, and said 

both. boards. • ••• - • ; • • 

It is a drive method of an active matrix type liquid crystal panel provided with the above, (a) 
dividing said counterelectrode into said gate bus line and the same number, and, Make it counter 
with said all picture element electrodes connected to a divided this counterelectrode and said 
corresponding gate bus line, and it arranges, (b) Voltage of straight polarity and negative polarity 
supplies voltage -data reversed mutually to said drain bus line, (c) Supply offset voltage 
equivalent to thresholjd voltage V TH of voltage and a liquid crystal which shows the polarity of 

voltage which synchronizes with said electrode for each sets at a selection cycle of each of said 
gate bus line, and is supplied to said drain bus line. 

[Claim 4]Voltage of a picture element electrode changed by polarity reversals of voltage data 
which performs weighting for every gate bus line, and is supplied to a drain bus line, A drive 
method of the active matrix type liquid crystal panel according to claim 3 supplying each gate 
bus line as weighting voltage data at an electrode for matched pairs. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the drive method of an active matrix type liquid 

crystal panel. 

[0002] 

[Description of the Prior Art]Conventionally, although the method by which several kinds differed 
is used by the difference in the exchange-ized method, the drive method of an active matrix 
type liquid crystal panel, especially the active matrix type liquid crystal panel (it is henceforth 
described as TFT-LCD) using a thin film transistor, The concept of the feed voltage method is 
the same. Then, the drive method (it is henceforth described as a frame mode) which was 
indicated to "institute of Television Engineers of Japan Vol.42, No.1, P10-16, P23-29", etc. and 
which performs exchange-ization for every scanning period is explained as a typical example, for 
example. 

[0003]The lineblock diagram of TFT-LCD of the former [ drawing 1 2 ] and drawing 13 are the 
drive timing chart. As shown in drawing 12 , TFT-LCD generally carries out orthogonal 
arrangement of the gate bus line 11 and the drain bus line 12 on a back substrate, The thin film 
transistor (it is henceforth described as TFT) 14 is formed in the intersection as a switching 
element according to each picture element electrode, Form the transparent counterelectrode 15 
on a front substrate, and the orienting film by which orientation treatment was carried out in the 
suitable direction for the surface of both boards is provided, the placed opposite of the orienting 
film of both boards being carried out via a liquid crystal layer, and it pasting together, and, 
According to the potential difference of the voltage of a picture element electrode and voltage 
V C0M of the counterelectrode 15 which have composition which stuck the polarization film so 

that a polarization axis may become in parallel or vertical mutually at the back of a front 
substrate and a back substrate, and are supplied via TFT14. The liquid crystal 16 of the portion 
pinched by two electrodes is switched. Both boards, the picture element electrode, the orienting 
film, and the polarization film omitted the graphic display. 

[0004]As a switching means of TFT14, the scanning circuit 17 is connected to the gate bus line 
11, and the data circuit 18 is connected to the drain bus line 12. And as a gate selection signal 
of TFT14 ON-state-voltage Q j- and OFF-state-voItage V-j ^ from the scanning circuit 17, 

Write-in voltage V Q(+) and write-in voltage V Q { of negatlve polarity ] ( _ } of straight polarity is 

supplied from the data circuit 18 as drain selection and the luminance data signal of TFT14. 
[0005]In the voltage holding state, voltage V s of the picture element electrode written in by 

TFT14 causes two voltage variations, as shown in drawing 13 . When the gate selection signal of 
TFT14 changes from an ON state to an OFF state the 1st, voltage V g of the picture element 

electrode connected to TFT14 to which a gate selection signal is supplied is changed only deltaV 
1 by parasitic capacitance C gS between gate sauce of TFT14. When a luminance data signal 

writes in the 2nd and it changes to the polarity at the time, and opposite polarity, only deltaV 2 is 

changed according to the electric field effect between a picture element electrode and the drain 
bus line 12. In order that this voltage variation may prevent DC voltage from being built over a 
liquid crystal, voltage V CQM is supplied to the counterelectrode 1 5 so that the potential 

difference between a picture element electrode and the counterelectrode 15 may become 
equivalent in the time of the writing of straight polarity, and the writing of negative polarity to 
change of voltage V s of a picture element electrode. 

[0006] Drawing 14 is an electrooptics characteristic figure of the TN liquid crystal cell at the time 
of making the polarization axis of said polarization film of two sheets the composition stuck so 
that it might become parallel. As shown in a figure, the TN liquid crystal cell made use at TFT- 
LCD, Threshold voltage V TH which light transmittance increases rapidly, and saturation voltage 
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V SAT whose change of light transmittance decreases exist to the potential difference of a 

picture element electrode and a counterelectrode, and a voltage variation shows change of light 
transmittance in voltage range deltaV of V TH - V SAJ . In order to attain a perfect ON state, in 

straight polarity For this reason, V sat <V s -Vq 0M , In negative polarity, it is set as the voltage 

conditions of V SAT <V C0M -V S , It is required to set it as the voltage conditions of V TH >V COM -V s 

in V TH >V S -V C0M and negative polarity in straight polarity, for attaining a perfect OFF state, and, 

thereby, switching of a liquid crystal cell can be performed. 
[0007] 

[Problem(s) to be Solved by the Invention]However, in said conventional drive method, When 
time (t 1 of drawing 1 3 ) after a data signal is written in a picture element electrode until the 

voltage-poles nature of a drain bus line is reversed differs, in the 1st gate bus line chosen by the 
scanning circuit — t^+T. If voltage V s of the picture element electrode connected to t.,**0 and 

each gate bus line via TFT in the last gate bus line is compared, Since the periods which carry 
out the voltage variation only of the deltaV 2 according to the electric field effect between a 

picture element electrode and a drain bus line differed, the average effective voltage for every 
scanning period concerning a liquid crystal layer differed, and there was a problem that the 
brightness unevenness by difference of light transmittance occurred. 

[0008]Although it is enough for switching. of a liquid crystal layer just to generate the voltage 
variation of deltaV between a picture element electrode and a counterelectrode, In order to fix 
the voltage of a counterelectrode and to fluctuate the voltage of a picture element electrode to 
straight polarity and negative polarity, the switching voltage of V SAT x2 {(V TH +deltaV) equivalent 

to x2} was required for the switching driver of a drain bus line. Therefore, the switching voltage 
of delta V+V TH x2 excessive by voltage was needed, and it had become an obstacle of the 

reduction in pressure-proofing of a switching driver. 

[0009]This invention solves said problem and an object of this invention is to provide the drive 
method of the active matrix type liquid crystal panel which equalizes the average effective 
voltage for every scanning period concerning a liquid crystal layer, and prevents the brightness 
unevenness by difference of light transmittance. This invention solves said problem, equalize the 
average effective voltage for every scanning period concerning a liquid crystal layer, and the 
brightness unevenness by difference of light transmittance is prevented, And it aims at providing 
the drive method of the active matrix type liquid crystal panel which attains low pressure- 
proofing-ization of the switching driver of a drain bus line. 
[0010] 

[Means for Solving the Problem]In order to solve said problem, this invention Two or more gate 
bus lines, Two or more drain bus lines which intersect a gate bus line, and a switching element 
provided in the intersection. In an active matrix type liquid crystal panel provided with a back 
substrate which has the picture element electrode connected to a switching element, a front 
substrate which has a counterelectrode, and a liquid crystal layer arranged among both boards, 
Make a counterelectrode counter with all the picture element electrodes which divided into a 
gate bus line and the same number, and were connected to a divided counterelectrode and a 
corresponding gate bus line, and it is arranged, It constituted so that voltage of a picture element 
electrode changed by polarity reversals of voltage data which performs weighting for every gate 
bus line, and synchronizes with a selection cycle of each gate bus line at an electrode for 
matched pairs at each gate bus line, and is supplied to a drain bus line might be supplied as 
weighting voltage data. 

[001 1]In said active matrix type liquid crystal panel this invention, Make a counterelectrode 
counter with all the picture element electrodes which divided into a gate bus line and the same 
number, and were connected to a divided counterelectrode and a corresponding gate bus line, 
and it is arranged, Voltage of straight polarity and negative polarity supplies voltage data 
reversed mutually to a drain bus line, It constituted so that offset voltage equivalent to threshold 
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voltage Vj|_| of voltage and a liquid crystal which shows the polarity of voltage which 

synchronizes with a selection cycle of a gate bus line corresponding to an electrode for each 

sets, and is supplied to a drain bus line might be supplied. 

[0012] 

[Function]The drive method of the active matrix type liquid crystal panel consisted of this 
inventions as mentioned above. 

Therefore, the voltage of the picture element electrode changed by the polarity reversals of the 
voltage data which synchronizes with the selection cycle of a gate bus line and the gate bus line 
corresponding to the counterelectrode divided into the same number, and is supplied to a drain 
bus line is supplied as weighting voltage data. 

[0013]According to this invention, the voltage data in which the voltage of straight polarity and 
negative polarity was reversed mutually is supplied to a drain bus line, The offset voltage 
equivalent to threshold voltage V TH of voltage and a liquid crystal which shows the polarity of 

the voltage which synchronizes with the selection cycle of a gate bus line and the gate bus line 
corresponding to the counterelectrode divided into the same number, and is supplied to a drain 
bus line is supplied. 
[0014] 

[Example]Hereafter, it explains in detail, referring to drawings for the example of this invention. 
(The 1st example) Drawing 1 is an outline perspective view of TFT-LCD in the 1st example of 
this invention. TFT-LCD in this example made the gate bus line 1 and the drain bus line 2 
intersect perpendicularly on a transparent back substrate, has been arranged, provided TFT4 in 
the intersection, and it connected with the transparent picture element electrode 3 
corresponding to an individual display cell, and it provided the orienting film by which orientation 
treatment was carried out in the still more suitable direction. On the transparent front substrate, 
it was parallel to the gate bus line 1, and the transparent counterelectrode 5 divided into the 
same number was formed, and the orienting film by which orientation treatment was carried out 
in the suitable direction was provided. And alignment of the orienting films of both substrates is 
carried out so that it may counter only with all the picture element electrodes 3 connected to 
the gate bus line 1 to which facing each other and the electrode 5 for each sets correspond via 
TFT4, The gap suitable among both boards was provided, the liquid crystal was poured in, and 
the polarization film was stuck so that a mutual polarization axis might become in parallel or 
vertical at the both boards exposure-side. Both boards, the orienting film, the liquid crystal, and 
the polarization film omitted the graphic display. 

[001 5] Drawing 2 is a schematic block diagram of TFT-LCD in the 1st example of this invention. 
TFT-LCD in this example connects the scanning circuit 7 to the gate bus line 1, ON-state- 
voltage V Q ( + ) is supplied once to every t QN time [ every ] cycle T by the scanning circuit 7 in an 

order from the 1st gate bus line 1-1, and OFF-state-voltage is supplied to each gate bus 

line 1 at time other than t QN . And the data circuit 8 is connected to the drain bus line 2, and the 
voltage data written in the liquid crystal 6 is supplied to the drain bus line 2 as ON-state-voltage 
V D(+) and ON-state-voltage V D £ of negative po | a rity ] (-) of strai e ht Polarity. The above composition 
is the same as that of the conventional example shown in drawing 12 and drawing 13 . The 
common change circuit 9 is connected to the counterelectrode 5 in this example, Voltage data 
V C0M1 which changes with common change circuits 9 synchronizing with impression of ON- 
state-voltage V Q ( + ) of the gate bus line 1 corresponding to each gate bus line 1 including the 
weighting information corresponding to each gate bus line 1 - V CQMf are supplied. 

[0016]The schematic block diagram of a common change circuit [ in / in drawing 3 / the 1st 
example of this invention ] and drawing 4 are the timing chart of operation. The common change 
circuit 9 comprises the shift register section 9a, and the weighting part 9b and the driver part 9c 
which consist of an operational amplifier and resistance. DF which the shift register section 9a 
changes just before ON-state-voltage V G ( + ) impression of the 1st gate bus line 1-1, and has 
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positive and negative polarity data, Clock signal phi c which synchronizes with the standup of 
ON-state-voltage impression of each gate bus line, and has a cycle of t QN time is supplied, and 
the output wave which was at a time in one clock, D1, D2 — , and D f are outputted. the ratio of 
resistance R 1n by which input voltage V |n is connected to this as for the operational amplifier of 
the weighting part 9b to R 2n — reversal amplification being carried out by R 2n /Ri n and » x 
(R 2n /R 1n ) V jn is outputted via protective resistance R 3fj . Namely, according to the weighting 
conditions of the 1st gate bus line 1-1 R 2 1 // ^11 l According to the weighting conditions of the 2nd 
gate bus line 1-2, R 22 /R 12 , "zf^lf ' s set up accorc 'ing to the weighting conditions of last gate 
bus line 1-f, Each output wave D1 of the shift register 9a which has an equivalent voltage swing, 
D2 — , and by supplying D f to the weighting part 9b, Voltage signal V QUT1 which has a voltage 

swing and polarity data predetermined [ according to the weighting conditions of each gate bus 
line ] - V QUTf are constituted, passing the driver part 9c for this — ^COM! — "the 1st gate bus 

line 1-1 — the electrode for matched pairs — the electrode for matched pairs is supplied at the 
2nd gate bus fine 1-2, and V CQMf is supplied for V CQM2 to the electrode for matched pairs at 

last gate bus line 1-f, respectively. 

[0017]Weighting to the electrode 5 for each sets here the thing which has short time (T-t^ of 

drawing 1 3 ) to change only deltaV 2 according to the electric field effect between the picture 

element electrode 3 and the drain bus line 2, It set up so that change of voltage data might 
become small, and change of the average impressed electromotive force between the picture 
element electrode 3 of the electric charge maintenance period (T-t ON ) of a liquid crystal and the 

counterelectrode 5 by change of deltaV 2 is prevented. 

[0018] Drawing 5 is a timing chart of the drive method of TFT-LCD concerning the 1st example 
of this invention. In the driving waveform of the 1st gate bus line 1-1 shown in drawing 5 (1), 
Since the period when delta V 2 occurs does not exist (T-t^O of drawing 8 ), Only change of 

deltaV 1 generated with the parasitic capacitance of TFT as shown in drawing 4 is taken into 
consideration, Resistance R^ and R 21 of the weighting part 9b of the common change circuit 9 
are set up so that it may be set to V j n x ( R 2i/ R n) =0 » v cOM1 of the fixed vo,ta S e set as (V D ( + ) D 
[ +Vj ) / 2-deltaV 1 from the driver part 9c is outputted. Thereby, average impressed 
electromotive force (Vq(+) ~V D ^ ) / 2 are held between picture element electrode voltage V S1 

of the 1st gate bus line 1-1, without losing the voltage data of the drain bus line 2. 
[0019]In the driving waveform of last gate bus line 1-f shown in drawing 5 (3). Since period 
delta V 2 of Tx (N-1/N) will occur if the number of scan lines is made into T=Nxt QN by N, In 

consideration of change of deltaV 1 and deltaV 2 , resistance R 1f and R 2f of the weighting part 9b 

are set up so that it may be set to V jn x(R 2f /R lf ) =deltaV 2 x2, From the driver part 9c, at the time 

of straight polarity (V D(+) +V Q H ) to /2-deltaV 1 -delta V 2 . V CQMf which has change of delta V 2 x2 

set as /2-deltaV 1 +deltaV 2 at the time of negative polarity (V D ^ +V D ^ ) is outputted. This 

holds average impressed electromotive force (V D ( + ) -V D ^ ) / 2 between picture element 

electrode voltage V Sf of last gate bus line 1 -f. 

[0020]And in the driving waveform of the n-th gate bus line shown in drawing 5 (2). Since period 
deltaV 2 of Tx (n-1/N) occurs, change of deltaV 1 and delta V 2 is taken into consideration, 

Resistance R 1n and R 2n of the weighting part 9b are set up so that it may be set to V jn x 

(R 2n /R 1n ) =(n-1)/(N-1) xdeltaV 2 x2, From the driver part 9c, at the time of straight polarity (V D(+) 

+V D w ) to /2-{deltaV 1 x(N-n)+(deltaV 1 +deltaV 2 ) x(n-1)}/{N-1}. V CQMn which has change of /2- 

(deltaV l x(N-n)+(deltaV 1 -delta V 2 ) x(n-1)} [(n-1) xdeltaV 2 x2}/{N-1} set as / [N-1} at the time of 
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negative polarity (V D ( + ) +V D (_) ) is outputted. This holds average impressed electromotive force 

(V D ( + ) -V D ) / 2 between picture element electrode voltage V Sn of the n-th gate bus line. 

[0021]Thus, in this example, the average impressed electromotive force held at the liquid crystal 
cell of the ON state in all the gate bus lines becomes fixed, and a difference of the light 
transmittance of a liquid crystal cell is lost. 

(The 2nd example) Drawing 6 is a timing chart of the common change circuit in the 2nd example 
of this invention of operation, and a timing chart of the drive method of TFT-LCD which requires 
drawing 7 for the 2nd example of this invention. The composition of TFT-LCD in this example is 
the same as that of the 1st example. The common change circuit 9 should just make the 
resistance of a weighting part a different value from the 1st example. 

[0022]In said 1st example, the voltage data of ON-state-voltage V D (+) and outputted by 

the data circuit, Offset voltage V TH shown in drawing 14 like the conventional voltage data is 

contained, and since the loss voltage of V TH x2 is contained in the voltage swing, as for voltage 

swing V Q ( + ) -G[ Vj outputted by the scanning circuit, the loss voltage of V TH x2 is added. 

[0023]However, in this example, as shown in drawing 6 and drawing 7 , the ratio of 1 set of 
resistance R 1n connected to the arbitrary gate bus lines provided in the weighting part 9b of the 

common change circuit 9 of drawing 3 t o R 2n — ^2r/^1n being set as the conditions in 
consideration of weighting information and offset voltage information, and, Since offset voltage 
V TH is added to straight polarity and negative polarity by the common change circuit 9 

connected to the counterelectrode 5, the voltage swing of ON-state-voltage ' of the 

scanning circuit 7, and OFF-state-voltage ' connected to the gate bus line 1 — V Q [ (+) ] 

V Q (_) ,= V — to G ( + ) ~Vq(_) -V th x2. The voltage swing of ON-state-voltage ' of the straight 

polarity of the data circuit 8 and ON-state-voltage ' of negative polarity connected to the 

drain bus line 2 can be decreased to *""V D ^ ,= V D ( + ) ~V D ^_j -Vjj_jx2. 

[0024]And since the voltage swing of the gate bus line 1 decreased in this way, Since deltaV 1 

decreased to deltaV^ in proportion to reduction of the voltage swing and the voltage swing of 

the drain bus line 2 decreased, in proportion to reduction of the amplitude, delta V 2 decreases to 

delta V 2 ', respectively. In the driving waveform of the 1st gate bus line 1-1 shown in drawing 7 

(1), Since there is no period when delta V 2 ' produced according to the electric field effect 

between the picture element electrode 3 and the drain bus line 2 occurs, In consideration of 
deltaVy and V TH , weighting part 9b resistance and R 21 of the common change circuit 9 are 

set up so that it may be set to x(R 21 /R l1 ) V jn =V TH x2, From the driver part 9c, at the time of 

straight polarity (V D(+) '+V D w ') to /2-deltaV 1 '-V Th| . V CQM1 ' which has change of V TH x2 set 

as ^-deltaV^+V^ at the time of negative polarity (V D ( + ) '+V D ^ ') is outputted. This holds 

average impressed electromotive force (V D ( + ) ~V D ^ ) / 2 between picture element electrode 

voltage Vgj' of the 1st gate bus line 1-1. 

[0025]In the driving waveform of last gate bus line 1-f shown in drawing 7 (3). Since period 
delta V 2 ' of Tx (N-1/N) occurs, deltaV.,', delta V 2 \ and V TH are taken into consideration, 

Resistance R 1f and R 2f of the weighting part 9b are set up so that it may be set to x(R 2f /R 1f ) 

V jn =(deltaV' 2 +V TH ) x2, From the driver part 9c, at the time of straight polarity (V D(+) '+V D ( ^ ') 

to /2-deltaV 1 '+deltaV 2 -V TH . V C0Mf ' which has change of x(deltaV 2 '+V TH ) 2 set as /2- 

deltaV 1 , +deltaV 2 '+V TH at the time of negative polarity (V D ^ '+V D ^ ') is outputted. This holds 

average impressed electromotive force (V D ( + ) -V D ^ ) / 2 between picture element electrode 

voltage V qf ' of last gate bus line 1-f. 
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[0Q26]And in the driving waveform of the n-th gate bus line shown in drawing 7 (2). Since period 
deltafV 2 ' of Tx (n-1/N) occurs, Resistance R ln and R 2n of the weighting part 9b are set up so 

that it may be set to x(R 2n /R ln ) V jn ={(n-1/N-1) xdeltaV 2 +V T| _,} x2, From the driver part 9c, at 

the time of straight polarity (V D(+) '+V Q ( _ } ') to /2-{deltaV l , x(N-n)+(deltaV 1 , +deltaV 2 , ) x (n-1)} / 

{N-1}-V Th| . At the time of negative polarity. Change of {(n-1) /(N-1) xdeltaV 2 +V TH } x2 set as (V p 

( +) ,+ V DH ') / 2-{deltaV 1 'x(N-n)+(deltaV 1 -delta V 2 0 x (n-1)} / {N-1}-V TR . V CQMn ? which it has is 

supplied. This holds average impressed electromotive force (Vq( + ) -V d ^ ) / 2 between picture 

element electrode voltage V Sn ' of the n-th gate bus line. 

[0027]Thus, since the average impression electrode held at the liquid crystal cell of the ON state 
in all the gate bus lines becomes fixed in this example, Only V JH x2 can make small amplitude of 

the ON state voltage of the straight polarity which a difference of the light transmittance of a 
liquid crystal cell is lost, and is outputted by the data circuit, and negative polarity, and amplitude 
of the ON state voltage outputted by the scanning circuit. 

(The 3rd example) Drawing 8 is a timing chart of a common change circuit [ in / the schematic 
block diagram of the data circuit in the 3rd example of this invention and drawing 9 can be set to 
the output voltage waveform figure, and / in drawing 10 / the 3rd example of this invention ] of 
operation. The composition of TFT- LCD in this example is the same as that of the 1st example. 
The common change circuit should just make the resistance of a weighting part a different value 
from the 1st example. 

[0028]In this example, as shown in drawing 8 , the data circuit 8 connected to the drain bus line 2 
comprises the data generating part 8a, the data inversion part 8b, and the data output part 8c. 
And the polar AC converted signal to reverse is calculated by the data inversion part 8b to 
[ which are outputted from the data generating part 8a / every 1st image data and time T ], The 
2nd image data that polarity reverses to every time T is constituted, and it supplies as 
information by which the voltage data of straight polarity and negative polarity was mutually 
reversed from the data output part 8c to the drain bus line 2. In this case, the voltage data of 
each drain bus line outputted from the data circuit 8, As shown in drawing 9 . in straight polarity 
ON-state-voltage V D(+) 2 \ OFF-state-voltage V D ( _ } 2 ' is ON-state-voltage V D jn negative po|arjty 

H 2 \ OFF-state-voltage V Q (+) 2 ' is outputted and it is V D (+) 2 '-V D ft js ^ as ( _, 2, =V SAT " 
V TH =deltaV and the amplitude of drain voltage becomes small only for V TH x2+delta V minutes as 
compared with the conventional example of drawing 13 . 

[0029]On the other hand, the voltage data of the electrode for each sets outputted from the 
common change circuit 9 is constituted as follows. Change just before ON-state-voltage 
impression of the 1st gate bus line 1-1, and And positive, Clock signal phi Q which synchronizes 

with signal DF which has negative polarity data at the time of the standup of ON-state-voltage 
impression of the gate bus line 1, and has a cycle of t QN time is supplied to the shift register 

section 9a, Output wave D 1 which was at a time in one clock, D 2 — , and D f are created, The 

voltage signal which a part for weighting conditions (it mentions later for details) and offset 
voltage and the polar conditions of each gate bus line are received by the weighting part 9b, and 
also carries this, and has a predetermined voltage swing according to a part is created. 
[0030]For example, in the 1st gate bus line 1-1, the ratio of resistance R 21 connected to 

resistance R^, - input, and the output which are connected to - input of an operational amplifier 
— ^21^"l1 v ' a R 11 to ~ ' n P ut °f an operational amplifier, the ratio of voltage swing V jn inputted 
to output-voltage-amplitude V Qut1 of an operational amplifier, since it becomes equal to 

V outl/ V inr V out1 = ^ R 21 //R lP xV in is materialized, Voltage amplification rate R 2 -|/ R n doubled with 
the conditions of the 1st gate bus line is selected, In the 2nd gate bus line, voltage amplification 
rate R 2f /R 1f is similarly selected for voltage amplification rate R 2 2 //R 12 ' n t ' ie ' ast gate ^ us " ne 
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according to the condition, and V TH x2+deltaV+ weighting voltage is included in the voltage swing. 

Since the output of an operational amplifier serves as reversal amplification, it sets up DF 
waveform inputted into the shift register 9a from the data circuit 8 in consideration of the state 
of the voltage data outputted to the drain bus line 2. And protective resistance R 31 , R 32 — 

V C0M1 2 ' to the 1st gate bus line 1-1 via R 3f and the driver part 9c to the electrode for matched 
pairs. The electrode for matched pairs is supplied at the 2nd gate bus line 1-2, and V CQMf 2 ' is 
supplied for V COM2 2, to the electrode for matched pairs at last gate bus line 1 — F t respectively. 
For this reason, delta V 2 shown by the conventional example of drawing 13 decreases to 
delta V 2 2, ={deltaV/(V TH x2+deltaVx2)} xdeltaV 2 , Since amplitude of the impressed electromotive 

force supplied to the gate bus line 1 can also be made small, deltaV 1 decreases to deltaV^' like 
the 2nd example. 

[0031]According to the electric field effect between a picture element electrode and a drain bus 

line, delta V 2 sets up weighting to a counterelectrode here as a short thing so that change of 

voltage data may become small, Change of the average impressed electromotive force between 
the picture element electrode of the electric charge maintenance period (T-t QN ) of a liquid 

crystal and counterelectrode by change of deltaV 2 2 ' is prevented. Drawing 1 1 is a timing chart of 

the drive method of TFT-LCD concerning the 3rd example of this invention. 

[0032]In the driving waveform of the 1st gate bus line 1-1 shown in drawing 11 (1). ON-state- 

voltage Vq j mpressec | to the gate bus line 1 immediately after the polarity of the voltage data outputted from the 

drain bus line 2 changes In order that there may be no period when (+) ' ,s su PP |ied In and delta V 2 ' occurs, 
Change and polarity of deltaV^, and offset voltage V TH which are generated with the parasitic 

capacitance of TFT are taken into consideration, It is time V n r , . . . . .. n r 

^ D L straight polarity J from a common 

2» 2» 

change circuit to the electrode for matched pairs. To (+) " deltaV i -delta V-V Th| . Time V D j- negatjve 

2» 2* 

polarity ] V CQM1 2 ' which has the change amplitude of delta V+V TH x2 set as (-) '~ deltaV i "delta V-V JH is 
outputted. This holds average impressed-electromotive-force deltaV+V TH between picture 
element electrode voltage V S1 2, of the 1st gate bus line. 

[0033]In the driving waveform of the last gate bus line shown in drawing 1 1 (3). Just before the 
polarity of the voltage data outputted from the drain bus line 2 changes, 2? is supplied to 

the gate bus line 1, Since period delta V 2 2, of Tx (N-1/N) will occur if the number of scan lines is 

made into T=Nxt QN by N, deltaVj 2 ', delta V 2 2 ', polarity, and V TR are taken into consideration, It is 

V D to the electrode for matched pairs at the time of straight polarity. To (+) 2 "ddtaV^ '-delta V 2 2 -delta V- 

Vj|_|. the time of negative polarity — V D ^ — ^cOMf 2 ' ™h\ch has the change amplitude of 2 -' 

delta-V- 1 2 -'-+-delta-V- 2 2 -' delta-V-V- JH -set-up delta V+V TH x2+deltaV 2 2 'x2 is outputted. 

This holds average impressed-electromotive-force deltaV+V TH between picture element 
electrode voltage V gf 2f of the last gate bus line. 

[0034]And in the driving waveform of the n-th gate bus line shown in drawing 1 1 (2), Since 
period deltaV 2 2 ' of Tx (n-1/N) occurs, deltaV^, deltaV 2 2 \ polarity, and V TH are taken into 

consideration, It is time V p { strajght po|arjty j to the e|ectrode for mgtched pajrs Tq (+) 2 MdeltaV 1 2 x(N- 

nHdeltaV^^deltaV, 2 ') x(n-1)/N-1}-deltaV-V TH . Time V Q r negative poIarjty , Q . } _ ^ ^ 
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amplitude of deltaV-KV TH+ deltaV 2 x(n-1)/N-1} x2 set as NdeltaV^CN-nMdeltaV^'+deltaV,, 2 ') x(n- 
1)/N-1}+deltaV+V TH . V C0Mn z ' which it has is outputted. Thereby, average impressed- 
electromotive-force delta V+V TH is held between picture element electrode voltage V sn 2 ' of the 
n-th gate bus line. 

[0035]Thus, in this example, the average impressed electromotive force held at the liquid crystal 
cell of the ON state in all the gate bus lines becomes fixed. The amplitude of the voltage data 
which a difference of the light transmittance of a liquid crystal cell is lost, and is outputted by 
the data circuit can supply sufficient impressed electromotive force for a liquid crystal cell, even 
if only V TH x2+deltaV becomes small. This invention is not limited to the above-mentioned 

example, and based on the meaning of this invention, various modification is possible for it and it 

does not eliminate them from the range of this invention. 

[0036] 

[Effect of the Invention]As mentioned above, as explained in detail, a counterelectrode is divided 
into a gate bus line and the same number in this invention, And make it counter with the picture 
element electrode connected to the divided counterelectrode and the corresponding gate bus 
line, and it arranges, The voltage of the picture element electrode changed by the polarity 
reversals of the voltage data which performs weighting for every gate bus line, and synchronizes 
with the selection cycle of each gate bus line at the electrode for matched pairs at each gate 
bus line, and is supplied to a drain bus line is supplied as weighting voltage data. 
Therefore, low withstand voltage-ization of the switching driver of equalization and the drain bus 
line of the average effective voltage of a liquid crystal cell, and a gate bus line can be attained. 

[0037]a counterelectrode being divided into a gate bus line and the same number, and in this 
invention, Make it counter with the picture element electrode connected to the divided 
counterelectrode and the corresponding gate bus line, and it arranges, The voltage of straight 
polarity and negative polarity supplies the voltage data reversed mutually to a drain bus line, The 
offset voltage equivalent to threshold voltage V TH of voltage and a liquid crystal which shows 

the polarity of the voltage which synchronizes with the selection cycle of the gate bus line 
corresponding to the electrode for each sets, and is supplied to a drain bus line is supplied. 
Therefore, equalization of the average effective voltage of a liquid crystal cell and low withstand 
voltage-ization of the switching driver of a gate bus line and a drain bus line can be attained. 

[0038]Since an equivalent effect is acquired also when analog voltage is inputted into a drain bus 
line, these drive methods are applicable also to the gradation drive of TFT-LCD. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

"I.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 



JP-A-H05-27710 



11/21 



[Drawing 1] It is an outline perspective view of TFT-LCD in the 1st example of this invention. 
[Drawing 2] It is a schematic block diagram of TFT-LCD in the 1st example of this invention. 
[Drawing 3] It is a schematic block diagram of the common change circuit in the 1st example of 
this invention. 

[Drawing 4] It is a timing chart of the common change circuit in the 1st example of this invention 
of operation. 

[Drawing 5] It is a timing chart of the drive method of TFT-LCD concerning the 1st example of 
this invention. 

[Drawing 6] It is a timing chart of the common change circuit in the 2nd example of this invention 
of operation. 

[Drawing 7] It is a timing chart of the drive method of TFT-LCD concerning the 2nd example of 
this invention. 

[Drawing 8] It is a schematic block diagram of the data circuit in the 3rd example of this 
invention. 

[Drawing 9] It is an output voltage waveform figure of the data circuit in the 3rd example of this 
invention. 

[Drawing 10] It is a timing chart of the common change circuit in the 3rd example of this 
invention of operation. 

[Drawing 1 1] It is a timing chart of the drive method of TFT-LCD concerning the 3rd example of 
this invention. 

[Drawing 12] It is a lineblock diagram of conventional TFT-LCD. 

[Drawing 13] It is a timing chart of the drive method of conventional TFT-LCD. 

[Drawing 14] It is an etectrooptics characteristic figure of the conventional TN liquid crystal cell. 

[Description of Notations] 

1 Gate bus line 

2 Drain bus line 

3 Picture element electrode 

4 TFT 

5 Counterelectrode 

6 Liquid crystal 

7 Scanning circuit 

8 Data circuit 

9 Common change circuit 
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[Kind of official gazette]Printing of amendment by regulation of 2 of Article 17 of Patent Law 
[Section classification] The 2nd classification of the part VI gate 
[Publication date]May 31, Heisei 8 (1996) 
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[Date of Publication]February 5, Heisei 5 (1993) 
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[International Patent Classification (6th Edition)] 

G09G 3/36 9378-5G 

G02F 1/133 520 7807-2K 

550 7807-2K 

[Written amendment] 

[Filing date]February 23, Heisei 7 

[Amendment 1] 

[Document to be Amended]Specification 
[Item(s) to be Amended]0023 
[Method of Amendment]Change 
[Proposed Amendment] 

[0023]However, in this example, as shown in drawing 6 and drawing 7, the ratio of 1 set of resistance R. 

_ In 

connected to the electrode for matched pairs at the arbitrary gate bus lines provided in the weighting part 9b of 

the common change circuit 9 of drawing 3 to R 2n — R 2r/ R ln bein S set as the conditions in consideration of 

weighting information and offset voltage information, and, Since offset voltage V JH of straight polarity and 

negative polarity is added by the common change circuit 9 connected to the counterelectrode 5, the voltage 
swing of ON-state-voltage V Q(+) 1 of the scanning circuit 7, and OFF-state-voltage ' connected to the gate 

bus line 1 — V Q [ (+) ] -V QH =V — to Q(+) -V G( _ } ~V TH x2. the voltage swing of ON -state-voltage V Q(+) ' of the 
straight polarity of the data circuit 8, and ON-state-voltage ' of negative polarity connected to the drain 

bus line 2 — V Q [ (+) ] f -V D( _ ) '=V — D(+) -V D( _ } -V JH x2 can be decreased. 
[Amendment 2] 

[Document to be Amended]Specification 
[Item(s) to be Amended]0025 
[Method of Amendment]Change 
[Proposed Amendment] 

[0025]ln the driving waveform of last gate bus line 1-f shown in drawing 7 (3), Since period deltaV 2 ' of Tx (N- 
1/N) occurs, deltaVy, deltaV 2 \ and V JH are taken into consideration, Resistance R lf and R 2f of the weighting 
part 9b are set up so that it may be set to x(R 2f /R lf ) V jn =(deltaV' 2 +V TH ) x2. From the driver part 9c f at the time 
of straight polarity (V D(+) '+V Q ( _ } ') to /2-deltaV/ z deltaV 2 '-V TH . V CQMf ' which has change of x(deltaV 2 '+V TH ) 2 
set as /2~deltaV/+deltaV 2 '+V TH at the time of negative polarity (V D(+) '+V D (-) ') is outputted. This holds average 
impressed electromotive force (V D(+) -V Q ( _ } ) / 2 between picture element electrode voltage V Sf ' of last gate 
bus line 1-f. 
[Amendment 3] 

[Document to be Amended]Specification 



[Item(s) to be Amended]0030 
[Method of Amendment]Change 
[Proposed Amendment] 

[0030]For example, in the electrode for matched pairs to the 1st gate bus line 1-1 . the ratio of resistance R 21 
connected to resistance R^, - input, and the output which are connected to - input of an operational amplifier - 
- R 2 i/Rn via to - input of an operational amplifier, the ratio of voltage swing V jn inputted to output- 
voltage-amplitude V QUtl of an operational amplifier, since it becomes equal to V out1 /V in1 , v out1 =(R 2 1 /R 1 P xV in is 
materialized, Voltage amplification rate f^/R^ doubled with the conditions of the 1st gate bus line is selected, 
In the electrode for matched pairs, to the 2nd gate bus line , according to the condition similarly voltage 
amplification rate R 22 /R 12 , In the electrode for matched pairs, voltage amplification rate R 2 / R 1 f is selected to 
the last gate bus line , and V Th| x2+deltaV+ weighting voltage is included in the voltage swing. Since the output of 

an operational amplifier serves as reversal amplification, it sets up DF waveform inputted into the shift register 
9a from the data circuit 8 in consideration of the state of the voltage data outputted to the drain bus line 2. And 
protective resistance R 31 , R 32 — V CQM1 2, to the 1st gate bus line 1-1 via R 3f and the driver part 9c to the 

electrode for matched pairs. The electrode for matched pairs is supplied at the 2nd gate bus line 1-2, and 
2» 2 

V COMf ' is su PP |ied for V cOM2 ' to the electrode for matched pairs at last gate bus line 1-f, respectively. For 
this reason, delta V 2 shown by the conventional example of drawing 1 3 decreases to deltaV 2 2 -{delta V/ 
(V TH x2+deltaVx2)} xdeltaV 2 , Since amplitude of the impressed electromotive force supplied to the gate bus line 
1 can also be made small, deltaV 1 decreases to deltaV t 2 ' like the 2nd example. 
[Amendment 4] 

[Document to be Amended]Specification 
[Item(s) to be Amended]0032 
[Method of Amendment]Change 
[Proposed Amendment] 

[0032]In the driving waveform of the 1st gate bus line 1-1 shown in drawing 11 (1), ON-state-voltage V Q 

impressed to the gate bus line 1 immediately after the polarity of the voltage data outputted from the drain bus line 2 changes In order 
that there may be no period when (+) 2? is su PP |ied in and delta V 2 ? ' occurs, Change and polarity of deltaV 1 ?l , and 
offset voltage V JH which are generated with the parasitic capacitance of TFT are taken into consideration, It is 

time V D [- straight polarity ] f rom a comm0 n change circuit to the electrode for matched pairs. To (+) 2 "deltaV^ "delta V~V TH . 
Time V D t negat|ve po | arity ] V COM1 2 ' which has the change amplitude of delta V+V TH x2 set as (-) 2 "deltaV 1 2, +deltay+y TH is 
outputted. This holds average impressed-electromotive-force deltaV+V TH between picture element electrode 
voltage V S1 2, of the 1st gate bus line. 
[Amendment 5] 

[Document to be Amended]Specification 
[Item(s) to be Amended]0033 
[Method of Amendment]Change 
[Proposed Amendment] 

[0033]In the driving waveform of the last gate bus line shown in drawing 1 1 (3), Just before the polarity of the 
voltage data outputted from the drain bus line 2 changes, V Q ^ 2 ' is supplied to the gate bus line 1, Since period 

**V 2 2, of Tx (N-1/N) will occur if the number of scan lines is made into T=Nxt QN by N, ♦♦V^', **V 2 2 \ polarity, 

and V TH are taken into consideration, It is V n . . ... . . . r x . . . .. T ,^ 2? - 

m D to the electrode for matched pairs at the time of straight polarity. To (+) 

deltaV 1 2 '-deltaV 2 2 '-deltaV-V TH . the time of negative polarity — V p (+) — V CQMf 2, which has the change 

amplitude of 2 -' delta-V^ 2 - , ^-delte-V- 2 2 -'-+-delta-V+V-- n r set-up deltaV+V TH x2+deltaV 2 2, x2 is 

outputted. This holds average impressed-electromotive-force deltaV+V TH between picture element electrode 
voltage V Sf 2, of the last gate bus line. 
[Amendment 6] 

[Document to be Amended]DRAWINGS 
[Item(s) to be Amended]Drawing 3 



[Method of Amendment]Change 
[Proposed Amendment] 
[Drawing 3] 
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[0 0 0 4] TFT1 4©^-f^>y#giLT, y 
30 -h^7-f> 1 1 tCtt^ffllSS 1 7*i. FU-f>AX 
7-<>l 2&C«7 r -£|5]E&l 8«$ntt^„ 
T. TFT14©y-Fil!R«^<!:Lr^I5|Sgl 7*> 
e.^>mffVc (0 . t7SEV (t .,*5, TFT 14© F 
U--<>SWSD t «S7 r -^m-^<!:Lr7 r -^llIgSl 8*> 
?.iE©tt©Sji^«JE V„ , , , . ©Stt©#ji^m)IV 

[0 00 5] TFT 1 4(Ccfcf3»ji$nft:Hi«m@©m 
EV S tt. 01 3CC7K3nS<t^iC. *©«flEfi^tt« 
{C*JC>T2tt©«BE»*itac-r. ^1CCTFT14© 

tc, y- hii»?it^«^3nsTFT 1 Aicmmti 
sni^ieomBEV, ». TFT 1 4©y- h-y-x 
ratF^ssc a5 K:j:0Av a Kv&mrz. m2t,cmm. 

ffi-^^Sii*B$©®i4iJS^©gttK:^t:-r-5B# 

wmmmt f p >a^^ 1 2 <t ©B©mws6 
SKJ:- 3 TAV i ^WSMfcr*. c©mn^aii^<J:or 

iftBKCDC«E36J3&»*»&C<k*l»<fA:a&K:. StfSm®4 
1 5 t©Pa1©m{4M*5iiiSmS©mEV s ©^ 
»tc*t L r iESttotfjA^Bfi ftfi5t4©#ji^B# <t ri^i 
50 ^tc^t S J; 5 (CStiSiSfiil 5 K.M LTSEEVco. 
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[00061 11 4 ttiinB2tfc©{B3teK©ftfcM%W 

ten -5, ct ^ tcte d ttvtidmmc h tcm-^<D T N ffiB-fe * 
©•SUfc^fcteBrc**. Hfcm-rJ.5tc. TFT-L 
CD«:^tC3n-5.TN^-fe^tt. ■BRttS&ftffl* 

sat * s f?&U V TH ~V SAT ©«IIffiBAV «:*$(, >T 
<C*>tt»%itflW-5K:«. jESttfC*»l.»rBV, AT < 10 

v 5 -v«„ . ft«tttc*i>r»v, AT <v C0M -v 5 

Stt{c*j^r»v T „>v 5 -Vco« . ftSttfc*ji>r« 
v TH >v C0 , -v s (DWEg&icwfe-rzzt&'jm-e 

[0007] 

*©igStti*!4(c*5Ci-c«, ili^m® «: y- £ ff### £ 

*-c©i*m <hi 3©t, ) bmuz>w& <m«. * 20 

ttt, -0) . ^n^tl©y-FA^^^>(cTFT4 

ftbrmm$ti2>m2imm<DmK.v s m 
mm&t pu-f =? a > i ©ra©«i?ja*tc iot 

AV, ^«EQem-SMBI«>JI«:«^at>. SUMWc* 

*s4^ns©¥#deeMEE4*ji& 0 . £a»¥©4i 

itic «t 5 Hi ft a 7 5 1 b » 5 IHM&P * -o fc. 

[0 0081 * fc. Ifaiox -f J- > yjctt. HStm 
*£^M£©MKAV©WISafc*»£S"liSA:W' 30 
-C+fi-CihZfiK *r[pj«g©«E%@3eL. lS*mffi© 

5^>©X-f ^>^K7-iAKV„, X2 { (V T „ + 
AV) x2tctB^} ©x-< ^5=->^mH*5'i:>Br*- 3 
fc. *<Dtclt>. AV + V T „x2©^EE^/cW^*xW 

tag. x^,?>^F7-f^©i 
[0 009] ^sBWja^o^ur. auM 

K*»*4«3M«£: 4 ©¥*W0(WtE*i$— f t t, T*a 
il*©fflaK:J:SI»ItA5*|»ihr&Td'f'^^h 'J 40 

*> s jtsja jw c: i ©¥£jH$»^e ft o T^iffia^ 
f 4 b ') 2 *muto**i\><omti&*w&&*> c 

4&BW4-TS. 
[0 0 10] 

»tc v *^bj«. iKoy-h^7^>i. y-F^ so 
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££«tc«tf6*ifc;* yjR^i. x 4*9*1* it 

t*«x.S7i'f^-7|«'Ji;^ §2MMS f * fee > 
^«S*y-F>**^>£|g«(c#g|o. *» 
•o. »§!l$nfc^f6]flSi*fIt>-r-5y-F>'^'7-< , >CC 

HH9U F U >;U5-f Xcfi^jn^SEf 

- *©&14J5*gK: J: «3 g»-r.5iIi3RSffi©SlI£S3<-5 

[ooi 13 Sfc. mrier*'?--* yv h y * 

y- F^xv-Y>(c^$nfc^r©iij3ftmffi<!:>it[fij$ 
{cjttjs-rsy- F^^^^>©as?js»!{cii»!u. *> 

•ERDfiRft© 0 # l»fflWEEV T h tcffl^T 5^"7-fe5> F 
[0012] 

y*^s*ft'-«*jKo«tt*ffi*«WiL/fc© , c. y-F 

-F^'^^-f^cajRSXBtclqlSBL/. *>-3. FU-O^* 

[0013] tfc 7&tmtcj:tia. f u ■< >/n-^7 -r 
s*ai«i{ctt»i&i-&y- ^cymmmm 

ML. #>o. FU-i'>^'^5-i , >{C«$&$4aSm)I©@ 
[0 0 14] 

[31*609] iiir, *»98©HEM[««:-o«,>riaB*<W{lL 

(* 1 StEttM) 0 1 tt. *^BJ©^ 1 SUt«Kte»*T 
FT-LCD©l»M4«B-r**. **JfeWK:teWST 
F T - L C D ttj£HJ3ft«®Sffi±&cy- b'<X9<(>l 

jgtc T F T 4 *H*^ . Af ©ftw-b JUKM'jS'r 4 39? tc 
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KWfc. ZbX. W«g©Efll«fil±*rtll>^i. 

5 a^Ift-f £ y- h /<* 7 -Y > 1 tt T F T 4 
LT8«ShS^r<0WR«i3©*4Stiai , S-SJ:5CC 

«. EfaiB. ^Romiai^?:* is t> fc„ 

[0 0 15] H2tt##MB©*13lWWCfctfSTFT 

FT-LCDtt, y- (Cj£S|5I8g7£& 10 

ttl/. jfc*HR7lcJ:»>Jin©y-h'<:*5-f>l-l 
*6«»Kt„^flBroJBWTffKl@. *>^I£V 

SEf-f?:Iitt©^>SEV, [0 , £«£©*>* 
EEV,,_,4L"C FU^>/tx9'T>2(CWftr&. fiLh 
©tiJiftiS 1 2 ROTS 1 3 KwUfcfSe3|E«4iaa-C* 

£lbll*g9£gMftU =i*>S»bl!K9«:J:»)Sy-b 20 

y- h;«7^i ccswer * y- h 5 a > 1 ©* 

[0 0 16] 03»:$#&HJ©f&l^WC*$WS:3*> 

9 at. *^r>ySCflKfe6»<5«c*a*^tfW9bi 
aBIl©y- |-/«7-f>l - l©*>mjEVctoEn 30 

^©Bitnc^tu m, n©«sy- 

DFi, &y- h^*X5-f>©*>mEEP»n©Sr%±3&s 
9KHJHU t.«>MB©JBJHt*r*J'Ci»*fll 

Dl. D2-, D, ^tH^-TS. l*"3W»9b© 
,.£R,.©JtR../R ll .#A:tfK»fttU «SStaR 

(r.„/r„ ) xv.^fflMi. -rafc 

w*fl=«cjscr r, ,/r, , s*?y- h^7-r>i 
- f ©a*-3w^feft«:j6i;rR ir /R lf *«3eL/. n« 

1. D2-. D, 4S*-5Wg|59 b(C#^&rSC4fC<fc 
•3 . -§y- >©a*-^W*fttCi£; CteBfffi© 

y-hAx?^>i - 1 (cMiti-r&AtrtmK. v C011J 
Vc..,**ity- h/^7-f> i - f t,cttfc-rz*ifof& 50 
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[0017] CCt?, &*J16JS&5 {C*f-r-5S*-3W 
iffl^m@3 i >-^X -5 -f > 2 <b ©PeB©^^ 

fttct^tAV, y£wa*r*^Bi (Hi 3©t- 

t, ) #*S(,>fe©ti£\ ®Ey- ^©^«I^Jn3 < £ 
«t5KB3ei/. AV, ©^tttcj:S^ H B B ©m?§f«^}WM 

(t- to.) ©bx*« 3 £*f 5 1 comow-mu 
[ooi8]i5 ittzmcom i (Dmamtcohz tft 

-LCD©|gHft^ffi©f 5>y^ + -h-c&s. 15 
( 1 ) tcmt9t iy-MX7-f>l-l ©igSbi^JfJtc 
*»t>rtt. AV, ©»^-rSWB3W5RttL<tt»fc«) (0 
8©T-t, =0) . M4t,C7jkLtc£'?iCTFT<Dm£. 

^fitcitj^-r^Av, ©sawewdMu ^*>^ 

«@»9©l*-3tf»9b©filptR 11 iR„*V, 1 x 
(R„/R„) =0(caSJ:5«:i93£U-C > 
9c*6 (V 11(1 + V J[ .,)/2-AV 1 Kll&SSftfc 

— 5£m0E©v C c B1 &atfrf s„ cttccto. kw>;-« 
x^-f>2©mjiy-*?:Px-r4c4a< , gny- 

h-rt^-Ol - l©a*m®m0EV sl <!:©B-C^EP 

jjnmEE (v oco -v oc - 5 ) /2*«^-rs„ . 
[0019] s/c, 05 (3) tc^-rs^y- h 5 
-y> i - f ©igSRgj&fcfc^Ttt. jfe^-? -r >$t£N 

"C, T=Nxt„,itSi, Tx (N- 1/N) ©JBm 
AV, tfft£.?Z>tc#>, AV, iAVj ©^«|£#ISI/ 
*^-^WS|59 b©ffitaR lf 4R: t ^V 10 x (R, f / 
R, f ) =AV, x2(Cfc£<fc5CCS§:SL-T. F9-f'<» 
9 c36>6iE«tt©WF (V„o+V.,o) /2-AV, - 
AV, tC, %W&<0®f (V. (0 +V.,o) /2-AV a 
+ AV, CCKKSSnfcAV, X2©^tt4«-r2,V„„ 
^rHJ^-rS. cfttcj:*). »y-l-;U7Y> 1 - f 

©Bsmsnff v 5 f £ ©ra-c¥^jEPJjnmji ( v D t o - v 

.«.,) /2£Gy#f S„ 

[0020] -ei/T, 05 (2 ) tc^-r^ n y- vxx 

7-^>©IE«lie0(c*5lir«. Tx (n-l/N) ©«S 

fiav, ^ii^Ts/cs!), Av.iAv, <D$&bzmm. 

LX. m&r}tf%f>9 bfl«lSR t ,iR ll tV t .x (R JB 
/R„) = (n- 1 ) / (N- 1 ) XAV, X2tctt& 
.t^tclWSOr. K^-fASijg c*»?>iES14©B# (V 
im+V.m) /2- (AV, x (N-n) + (AV, 
+ AV, ) x (n - 1 ) } / {N - 1 } K. ftStt©^F 
<V D ,.,+V„_,) /2- {AV, x (N-n) + (A 
V, -AV, ) x ( n - 1 ) } / {N - 1 } tC^5£Sn 
{ (n-1) XAV, x2) / (N-l) ©^JtbfcW 

-rsvco.n^tH^-rs. cntai » n y-h^7 
-f>©®j^ffi^BEv 5 „ tcD^-c^mamm (v oto 

-V.,.,) /2«rffiJ#-TS. 

[0021] c©<fc5tc. ^*»WK*jt,>rtt. ^y- 
h^5-r>*cteWS*>tt«©iSa-b;Hcfi^Si , i4 
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^gSNSBSCMttfE* 5 > ^3=- + - K 17 BfcfSIB© 
*2<MOMWc«4TFT-LCD©IBIi*S©*^ 5 
>y* + - FT^S. **iWKfcW5TFT- 

LCD©itfiS«mi mmmtm— -e&So *fc, =j^> 

fttc-rtitfj:<r». 

[0022] mrgem 1 ©mtewcfcu-n^ ^-^hk 

«cJ:»)ffl*3tiS*>«EV.coiV B ,. > ©«Ef s -ir io 
IS. faEOME^-fBiacciai 4tc*3ti**7*» 
FWEV Tlt *J***n:*jiJ. *©!EBIKttV„x2 

*BEa*v« {0 -V.c-, fev T „ x 2©axmE#tt*n;* 
ti<E>o 

[0 0 2 3] L,*»U ifcSSJfiWcfc^Ttt. H6RO*@ 
7&CjjVf <£5&C, H3©n*>^JiilHlS§9©S^Wg|5 
9 b KSWfcffSoy- I- -{ >Kg^5tl5 1 1 
©JSJrR, „ i R , „ ©tt R, . /R, „ ***^J WtlWR i * 7 

•fey vmmmnz^mLtc&mc&ML, ttftnmsic 20 

^>lK«lftSnS3tfflB7©*>«EV.«o' 
7HEV 0( ./ ©WEBMMiV.,.,' -V.,.,' =V 
oco-Vcto -V TB X2fC. F U -O^** 7 -f > 2 &Cjg 
*Sft*f t -*HI88 0iE1ittO*>«EV. co ' <hJi 
«tO*>tEV, M ' OttEE&ttfcV.co' - 
V,,.,' =V D(O -V 0t .,-V TK x2tC^$#SCi 

[0024] c©J:5«:y- >i© 30 

«E«H**»J>Lfcfc*t>. *©«E*B«©«iMcltWl/ 
TAV, **AV, ' (C^U. FM>;U7-f>2© 

v, *5av 2 ' tc-tti-enM^-r-s. 07 a) tc^-r 
SHI y- F/<;*^> 1 - i©|gJ6^«:*jCi-r«. b 
Sitm®3 t Fl/-f>^X7-f>2 £©RB©«ff#&:gtCj: 

^t^f^Av, - ©^-r&wra^&i^fca^ A 

gP9 biSffiR,, <tR 2 ,£ (R,i/R,i) xv,„ = V T „x 
2 ^cSseLT. F-7-f^SP9 c#>e>jEffitt© 40 

B#(V,, (0 ' + V ot .,' )/2-AV, ' -V T „&C> ft 
«tt©B* (V.,.,' + V Dl _,' )/2-AV, ' +V T „ 

jcBBesnfcv T HX2©a»«r*r5v„.»' ^m^-r 

**EV„' i©nHr¥«9EI«n«ffi (V BC o-V„c-,> 
/2£«J#t-*. 
[0 02 5] S/c. 07 (3) iC^-Tft^y- F 9 
-T>1 - f ©|g«&?g^(Ctet>-C». Tx (N-l/N) 
©JBIBAV, ' *S^*-r2.^«6. AV t ' , AV 2 ' . 
V T «***Lr. a*rJW»9b©afSR a ,iR lf * 50 
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(R,,/R„) xv 1n = (AV , + V TH ) X2(C&5 
Jr-MctS^Ut:. W^>*eU9 c^e>iEfiBtt©B* (V D( 
o' +V.,.,' )/2-AV, ' +AV, ' -V TB iC. 
ftStt©B# (V D(> ,' +V,,.,' )/2-AV, ' +A 

v, - +v T «ccisBesnfc (av ; - +v TH ) x2©g 
t&£*tr£V C0 .,/ £fitt>-rSo cntcj:!?. sss*y- 
h^X^-Ol - f ©BfRH»UEV 5 / i©flBT¥*& 
SttmtEE <V„ 0 -V.,_,) /2*«}f-rs„ 

[0 02 6] *Ut, Ml (2) ic^-r^ny- h^*^ 
^^©MftlifcT&fCte^-Ctt, Tx (n- 1/N) ©RS 
WAV, ' *S|IS1-5fcJ&, a^WWQbOffiJaR,. 
iR 2n * <R,./R».) xv,„= { (n-l/N-1) 
XAV, +V TM } ) x2K«C*J:9KB8eOT. F5-Y 
'<«9 cJ&»6iE«tt©B* (V Dto ' +V,c,' )/2- 

{AV, ' x (N-n) + (AV, ' +AV 2 ' ) x 

(n- 1 ) } / {N - 1 } -VmiC. ft«14©B# (V 
Dto' +V 0C . 5 ' ) /2- {AV, ' x (N-n) + 

(AV, ' -AV, ' ) x (n-1) } / {N - 1 } - 
V TH icWfe2tltc { (n- 1 ) / (N- 1 ) XAV, + 

v T „) x2o^Mtt5v C() „' £#t*&-rs. cntc 

«fc«3^ny-h^5-f>©Bsg»fiiflSEEV s / i©S 

-c^epjuhe (v D{0 -v Dl .,) /2*»rs. 

[002 7] C©J:^ic, ^SfitfdtCtel^Ttt. 

F A* 7 -OSCfcW £ *>tfc«©f®J|fe;KC£j3#;*ft.5> 
^FJ^HJJmWW*— 36K:ttS©"C. ffcf|-fe;U©#jtjfii£© 
*Ba#&<fci5. fro. ^-^HIISKcfc^tti^jSnSiE 
Stt i ft«fe© * >SECDl(i i t$iK(C iOffi^S 
tt£tf>1IlI©tgi|iS£V T „ x 2 7«Mv5 < 

(* 3 mmm) m 8 «*^b^£d^ 3 mmmiasvt z 

fiB®*W^B? i'S. H0B*©Hi*«E«?Ka» 
01 Ott*«IB©»33(at«K:43WS3*>sa»0Hf© 

■2.TFT-LCD©1g)S(i0l^ii^ip|--r*S o s 
fc, 3*>^K(|gIgS«, a*-r?Wgp©ffita<ii*lim*6 

[0 0 2 8]*^iMii:fcur(i l 0 8tC7K-rJ;^cc. 
a^snss 1 iMk^-ir iu#raT«(i:S!tt©jgK-rs 

«KS14A5jg|g^-§^2B«7 s -^ ; &«^L. f*-*ffi 
^|g|J8 c*>6 FW>'U5^ >2^cMLrjE®ttift 
«tt©WE5 , -**»EC»«:SIIE3tlfc««iOT«lftr 
■5= C©»£. f I -^|BI8§8*i6ttl^3nS-&FH'> 
/n'X^-T >©mjl7 r --f «. H9fC^§n.5«J:^KiES 

V„ 1 ' t,K *«4«:*it>ra|->«E 

V„ t ., J ' . *7«EEV, to 2 ' * s W*3ti, V 

0 co 1 ' -V, 2 ' =V 54T -V TM = AV(cg;g 
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Sft. KU-f>mBE©«ifia*l21 3<Dft%ffl£tt&LX 
V T „ x 2 + A V fttc W/hS < fc £ . 
[0 029]-^ 3*>^«lll?S9^P>ffl^$nS# 

ttfims©mEy-£tt«T©J:5K^&c*ft£„ mi 

IE, fi©ettf s -4r*Wr4M#DFiy-h^ 
X7-f>l©*>«EEffln©a[-6±* I »3l*«:l5W8U. 
t,.B#IBI©«W*«-rS*n 

m^jgJ^Dx . D, D, Zftf&L. ChZmfrrm io 
g|J9 b K i Dgy- h 7 >©S#-?tt!£fr (ftffl 

[OO3O]09tI«. »iy-h^X7-f>l-l(cfe 

A^&tf tHAtcffift S n S ifita R , x ©itR , , /R x , 
^ T > 7* © - A* K R , x £ ^ 0 r A# 3 tl £ WS.m I V 
, . t > y©ffi2>miE®ii V. . t x ©Jfc V. , t x /v 
,„, iC^L/< V ou „= (R,x/Rxx) xv„ 20 

>tc*5^-c«-e©*^(c^fc.-ermiiitiiii*R JJ /Rxx 

g^y-h^X^-f- >K*»t»rB:«EE*WWR,f/ 
R„**eu t«WBaBKV„x2+AV+l»-3 

«>y- £ hiss 8 *3 e> f w 5 -r > 2 cc m 
atcA^stiSDFag^ftUBE-r*. -e-Lr^sffitSR 

5x. R 3 ,-R 3 ,<fc K 9 9 c^/MTVco.i' ' * 30 
com 1 ' **2* , -hA^^- 1 , >i-2{C3ttJ£?r*>l*lft 

S£3fe#J-C7f;LfcAV J ttAV, 2 ' = {AV/(V T „x 
2+AVX2) } XAV, icWJ>L, y-h^'X 

7^>iK«*&sti5 mmms.(Dmm $ < -c # & & 

»2^Ji^illl«lAVx ttAVx 2 ' tcW&th, 

[0031] cct?, *t(nj^@ic*t-rss*-5w«> a 
av, 2 ' ftm^b<D\z£ < m5.7 : --%<D%m&>h2<te 

*«fc5{cBBei/. AV, 2 ' ©Kft«:j:&iKj£©ttffl,ft 

mm (T-tj <Dmmmmtttfo'mmt<Dm<D¥-%) 

tiWKfciTFT-LCD©^*^©*^ 5>y*•t' 
-^•c*s. 

[0 03 2] SI 1 ( 1 ) Karris 1 y- h^7-/> 

e»u*§n^jE7 r -$©ffitt^t>-?/ci£f*K:y- h 



1#gS¥5-2 7 7 1 o 

10 

Sn. AV, ' ©%*-TS»iP^A^^/cto v TFT©3F 
^StCitJ^-TSAVx ' ©^S&iSttRD^-fe 

Vx 2 ' -AV-VxntC, Sgt4©B#V 0 ( _ j 2 ' -A 
Vx 2 ' -AV-V Tll K:RjeS*lfcAV + V T .x2©Se 

abJuti^rW-rsvcoNx 2 ' ^rtH^j-rSo cnwosi 

y- h^*XvW>©Bi^mffiSffiV s , 2 ' <t©raT-¥^i 
EPJJD«E A V + V T . ^SSt £ . 
[0 03 3] il 1 (3 ) iCfjirm^y- h^X 

•7 A XDMW}ikBttCid^X FU-, >AX 7 > 2 #> 

6ta^34i£«Ey- ^©ffitt^^-BitBuKiy- h 

t?T = Nxt„it5iTx (N-l/N) ©XSfSAV 
, 2 ' ^StSteft^ AV, 2 ' , AV, 2 ' . ffitt 

©B#< V, co 2 ' -AV, 2 ' -AV, 2 ' -AV- 
V T „fC. ft«t©B# % V„ co 2 ' "AV, 2 ' + A V 
, 2 ' -AV-V TH S5E$nfcAV+V TB x2+AV, 

2 - x2©^ttijie^wr£v c „ Mr 2 - £ffl2nrs. c 
[0034] -eor. ii i (2) tc^-rmny-h^ 

X^-<>©|gS()^(C*it>T«. TX (n-l/N) © 
WIAV, 2 ' 3&s»*r*fc8b. AV, 2 ' , A 

v, 2 ' . ®ttsj>*v TH *#^br. *ns-ri«ifi«« 
tc*fur. mmtomv, to 2 - - {av, 2 ' x 

(N-n) + (AV, 2 ' + AV, 2 ' ) x (n-1) 

/N-i) -Av-v T „ic, nm&<Dmv B co 2 - - 

{AV, 2 ' X (N-n) + (AV, 2 ' +A 
V, 2 ' ) x ( n - 1 ) /N- 1 } +AV + V T „K:|£;£ 
3hfcAV+ {V T „ + AV, x ( n - 1 ) /N - 1 } x 
2©^8&Sgilii€:WrSVcoM„ 2 ' ^tU^JTSo CtlK«fc 
9. ^ny-h^-X7-f>©BI^SmEV,„ 2 ' <t© 
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